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: Thls surv@y was con&ucted ty the Census Bureau under
. a contract with the National Science Fcu:dat;on to medsure the nuamber
of persons working as scientists, engineers) and technicians in the
private business seqtor. A sample’ was ‘drawn frcs all active employer
establishments in the United States excluding colleges, ﬂnzyersztles,

-and 'governments. The purpose of this Study vas to provide the"

- hecessary information needed to .sake intélligent pclicy deczszons on
the education and supply of these highly. trained scientific and
- technical personnel. Assessment h1ghlzght= include: (1) esployment of .
scientists and engineers (S/Es) in prlvate industry dropped 6% .
between 1970 and 1975; (2) a shift in demand for S/E enpicylent~froq
l&ﬁ&facturzng to non—-anufactur;ng 1ndt=tr1es has occurred; and (3)

. enploylent of S/Es ,in research and develofment was 12% lcwer in 1975
than in 1970. More detazled discussions of employaent patterns %y
.industry, research® and development emgplcyment, and employment in

. epergy-related activities are among the other sub-tcpics presented in
the report. (HR) . . .
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Scientific and Technical Highlights .

Personnel yn Private — " ASSESSMENT HIGHLIGHTS
= ¢  Employment of scientists and engineers
InduStry’ 960-70 and 1975 (S/E's] in private industry was 6 percent
. ! lower in 1975 than in 1970. There were two
v factors dlrerlly affecting thelevel of employ-
! ment: SO

Introduction ¢ (1) Total spending on research and_develop-
; ment.(R&D} by industry measured, in con-

: THe major changes in thf; _employment stant dollars decreased 12 percent between
market for srlentnstsandengmeers mnﬂmgfrum the high point in 1968 antl 1975, éredlly
strgng growth 1n the 1950-70 period to stagnation _impacting on the‘employment of R&D pg
apd (le(,hne/for some {ime thereafter, make clear sonnel.

e 1mporhm(.e of being able to project expected (2) The proportion of S/E’s in the " pport"
requxrements of this highly trained pool of talent. staff of six major industries, whicjhad been
Use of these projections to plan effective pro- increasing to about the midsixii€s, began to
grams to ensure a ‘halance in the supply and decrease. The ratioljell-,from 1.6 percent’in
démagnd of scientific and fechnical personnel 1964 to 17.0 percen{’in 19797 which seems to
depénds to a large degree on the quality and indicate that technical fyfictions were being
tu;{ehness of the undeérlying data base. . accorded alesser priopiy 1n these industries

" In addition. ’emelg,lng areas of. concern often . or that technicians ere being increasingly

/évertake the availability of data needed to select substituted for S/E's. o ‘

. appropriate policies. for example. in the field of. e  There has been/ shifting of demand for S/E .
energy, concerris have been expressed as to the employment Arom manufacturing to non- -
ddequn(y of manpower availability to conduct manufactupfng - industries. From 1970 to
the research and development, construction, and 1975, a ¥6-percent drop in durable gbeds
opératmn of future energy options. indltt fes employment and an-8-percent ,

To update the data base on employment of decrpdse in nondurablegoodsmdustnesw
scientists,. engineers, and technicians in in- partially offset by an 8-percent employm ént
a dustry as well as to establish a data base on iptrease in nonmanufdc'turmg "St}m"‘?h',
.energy manpower, the Nationgl Science Founda- ents. - . . . ’
¢/ Employment of S/E's in R&D was/12-percent

tion {NSF) coptracted with the Census Bureau to

. conduct the survey, the results of which are

reported here. NSF is confident that this and
future surveys will conteibute to the ability of
education, science, and manpower poli.ymakery

~. to" make 1nlel]1gent choices among available

Lo policy alternatives.

,
. +

lower in 1975 than 5 years Aarlier. The
decrease in R&D employmenjfaccounted for
more thdn 60 percent of thg'drop in overall
S.E employment. Employment. of S/E's in
R&D. as would be .gXpected. is highly
correlated with R&D gxpenditures in (m)/

i

(Preparéd in the Utilizatlg‘l Stu ics_Groul.:. Division of Sciénce Resources |
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stani-dollars/1f past relationships between highest ratio of S/E’s td total emp[oyment'
funds an ’ employment continue, the 6- . (8.2 percent}. o .
perceny upsuyge~in ‘R&D expenditurés by e With the texcgption of the lhmbi; and

. privafe indistry 1n 197 should be accom- » furniture ipdustry. all ‘durable goods
led by a substantial increase in R&D -

? ‘ > 1l ANt man acturing industries have S/E employ-
'mploymer_]t-'—,ln the vicinity of 4 percent ., ment concentrations of Yhore th"an.lo percent
Total employment. in \high-technology” ) * of nonproduction workers, :
manufacturing ‘industries \those with -the S .
highest concentrations of S/ U's) grew faster (y{{ver‘vjew T .
than that in “low-technology’ industries

betwegn 1960 and 1875/
techndlogy industries, howev
much more pronouwnced swing
employment when compared to’
technology industries. ‘

. ’ 'I'hp two decades from 1950 to 1970 saw a
hese high- - _dr%mti’c'gmwtﬁ in S/E employment in private
» showed  § u\s{r'y, with the 1970 level over 170 percent
in tOta]/‘/ﬁgher than 1950 employment (chart 1 and
_‘;‘diu,"}‘ -appendix table B-1). Increased defense procure-"-
) i " men} (caused ip part by two wars) contributed to
> N d this ingreasé, as did the effort to put aman on the
DATA HIGHLIGHTS ’/ ., «mtoon, a rapidly expanding consumer economy,

~ ¢ Private industry 1sby farthelargjgot employ- the development of new»tephnologies(in com-

o ing sector of S/E's in the .. eadhomyasing. * - ‘munications and computing, and many other

e around Jwo-thirds of ali ﬁeféons employed ; factors. ‘ '

: as S/E's. CL B ‘ S .7 In spite of this rapidly increasing utilization
e Almost ; one 'illipn technicighg ‘were * of scientific and technical personnel, recipients
. “.¢ employed in-1975 in the private i dustry  of bachelor’s degrees in S/E fields in the 1954-55

sector, with over 14 percent of thesg’engaged school year totaled about 81,000, only 52 percent
it R&D"aa'i:lj;w‘ig@f . Y - of\the .number of degree recipients*in 1950

% (appendix table B-2). This anomalous situation

e The largest ¥group of ,scientj$ts reported N '
. employed in s 1975 sur)ﬁzy—computer was cz.iused %y demographic rathe.r than
- economic factors. Degrees awarded in 1950

"¢ scientisjs—#Gas in previouss’urveys( he last ; ; %
included large numbers earned by returning

was car:ri.ﬁl out-in 1970} ¥onsidered’such a ‘ )
smeill,sgf’oup that it whs not separately World War 1l veterans. Thus, data on degrees

sur,vtyed; Eni'pl(‘)ymen 1 1975 was 143,000, awarded after the'1952-53 school year are more
T ' . .
with nonmanfacturing industries employing reflective of the long-run trend. Years following

* 100 000”-“" o . . . < 1956 saw a reversal of this decrease as the space
o Pt :

. o ' " effort got underway and the Federal Government

- ° AEn.ergy-re]ated dctivities cion:stlt.ute(] the  jncreased its support for science programs and
primégy work Af 186,000 S'E's in 1975— its direct support'of students in these fields. Asa
approiximately 16 percent of the total ¢ _ result, over 305,000 students received bachelor’s

-e  Engineers (#53,000) made up 72 percent of - degrees in S/E fields in the 1973-74 school year.
* the total S/E's employed by privateindustry. The same rapid increase took place jn

- enrollments for advanced degrees in the 1960-70

decadg, to be followed by decreasjng enrollments
ih sqbseq'uent years caused both by demographic
.and economic fadters (less favorable job oppor-
tunities). These recent, decreases haves placed’

' o* Among/ the eng;neeriqgg specialties, the
_lafgesf numbers employed were elettrical *

. engjifeers (292,000) and mechanical/aero-
* - nautital engineers (201,000]). )

.

L° ¢ /Among physical SCie‘?tiStS (104,000}, ,the burdens ofi institutions of higher education,
0 ,MmQsi numerous specialty was chemists ‘forcing cutbacks and closings -of some
- {65,000). of whom more than three-quarters departments. At the same time, expenditures for

were eémployed in  nondurable goods

_~,_manufacturing industfies. including the  oconomy fell (in constant 1972 dolfars) from a
N . chemical industries.

. < _ . level of $29.8 billion in 1968 to $27.2 billion in
_ ¢ The electrical eqlipment industry employed 1975 (appendix table B-3). further lessening
. " the largest number of S/E's-in the durable = ~demandsfor S/E personnel in all sectors of the
v goods sector (144,000}, and also showed the economy. In private industry, spending on

research and developmen! by all sectors of the

“_ ~ .
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research and development was 12 percent lower -

in 1975 than the high point jm 1968.

dstry's employment of scientist
s in research and development is

that almost 98 percent of the cha
nﬁg}oyment ts explained by varigtions in the

level of .R&D expenditures.
L"‘l‘élatlonshlps hold, 1977 empl
scientists and engineers in
. expected to have increase
[, percent over the 1975 level

apprOXimately 4

P
i

Data on employmet
engmeers have been relgted to total employment
tion work for six igdustries which are majar
employers of S/E /manpower, and for which
consistent estimales-are available for the entire
1952-75 period

\
|
’ of those workers not djfectly engaged in produc- ,
|

hart 2). In every imdustry, the
{

Q
ERIC

snums m«wm;umnmmmm

. b ,
of scientists and

proportion of scientists and,engineers showed a
significant increase until the midsixties period,
after which every industry except fabricated o .
metals showed a decline to 1975. This indicates
.~that for these industries, scientists and engmeers\.'
are becommg a steadlly less significant propor-

staff af nonproductlon °

°

tion of the “support”
workers, which also include ma,ﬂagenal sales,
financigl, and similar functions. -

THe effects of all these factors dn scientists
and engineers in .private industry in the post-~
1870 periad led to a decline of 6 percent in_
employment between 1970 and 1975. The lack of
survey data does not permit trend analy:ns for -
intervening years but other evidence® 1ndwetes=-
that. S/E employment levels probably Were
lowest in 1972 or 1973 and showed-a sllght
mcreaSe to 1975‘ " T e
__.._‘L LT

! National Sfucnce Foundation, Hcseur'ch nn:l D(.vclopmcmvm lntlus:ry 1974

(NSF 78-322) (Washington, D(, 20402, Supl of Docauments, U S Governmem
Pnnhng Offrce. 1978 ) . @
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ChartZ. Employment of scientists and engineers in (he durable goods manufactuung, segtor,
as percent of total nonproduction workforce: 1952-75 the largest employment of scientists ~and
L. . Percent eng.,meexs is found inthe ele(,trmal equipment
0 4 8 12 % 1 24 1ndUslly'Medsured as a percent’ of lotal employ- |
T T T T T ment. this industry also shows the highest !
- concentration of these personnel [8 2pertent}). As
m\\\\\\\\ \\] . a percent of nonproduction worKers, however,
Chymicals the copcéntration in elecirical eqmpment (23.2
) perceﬁ] is second to the transpottation equip-
ment industry (24.7 percent). Except for the
lumber and furniture industry, all durable goods '
Primary manufacturing industries have S/E employment
metals : concentrations of more than 10 percent of
, L nonproduction workers. . ,
N Average, 1952-56 , In the’ nondurable goods manufacturing
Fabncated el Average, 1957-61 sector, concentration rankings are the same
metals //’// Average, 1362-66 whether technical employment is.compared to
SEIRRAKY Average, 1967-75 total employment or to -nonproduction worker
employment. Petroledm refining and the
chemicals industry show the greatest utilization
Nonlectrical f tists and efgineers on either basis. .
» machinery 0 S(‘ne,n {S & . .
] Among the nonmanfacturing industries,
petroleum extraction shows the greatest concen-
. * tration with sciertists and engineers comprising
£lectrical
equipment . 7.4 percent of the total, and 10.8 percent of;
,‘,:,0,0,0'0,0,0,0.0,0,:,0,0,0,:,:,0‘ nonproduc.tnog worker employment being.scien-
. tists and engineers.
— \\&\\ W
Instruments 7 i .
R RRIRIRIRIRIRN - Chart 3. Scientists and engineers etpployed in industry: 1975
i i ] 1 1 i ., ParcentS/E of y Paragnt S/E of |
. total employment nonprudy worker ploy ¢
SOURCES: Bureau of Labor Statistics. 2 .10 [ Percant) . 0 0 :
Bureau of the Census, and the National T

Total, all industnies
Science Foundation
Manufacturing, total

Durable goods. total
Lumber, wood prodk amd f
Stone, glass, mdclav produm r

Primary matals

Fabneatgd metal products
Machng .
Héctrcdl aquipment .

T [ation equipment
" snd .

Employment Patterns by Industry

For the first time since 1970, new 1975
surveydataare available for all sectors of private

- industry to show comparisons among them in i E Nondursble goods. total /
\ N

Food and kmdred products
utilization of scientists and engineers. Table 1 Textiles and apparel
shows, by industry, S/E eniployment, total it oot rguse
employment, and nonproductmn worker employ- e g leathe prodocts
ment. Ratios of S/E employment to total and i MM;‘M.W ‘ . |
nonproductmn worker employment wre shown ‘
graphigally in chart 3. Nonproduction worker
emnployment includes all workers not directly

Nonmanufactunng. total NA

Maung. total . B 1)
Patroleum extraction
Dther mitung

engaged in the process of production. of physical Constroction 8

goods. Nonproduction work®rs are thus the Other nonmancfactunng A L

_category in which most S/E-employees are likely r o Aot t - 2
) ‘to be found. . SOURCES Bureau of tabor Statrstics, Burasu of the Cemsus. and the Nations! Scmm Foundition

3
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‘ ‘ * Non- ¥
. . s - production
. o Total . SIE worker
R ' Industry codes’ | employment | employment | eémployment
: . Total, all industries ) - sYyaz12 11836 ) NA
.
. , - .
- .. Manufactuning, total R — 17.9191 669 8 NA
uta . : )
Durable goods, total N - 101039 4906 29497 )
. \
Lumber, wood products. and furfuture il 24,25 1,0078 . 82 1795 ,
Stone, glass, and clay products ’ '3 6135 156 1200
., Prmary metais . 33 11797 a8 607 - fa
, Fabricated metal’products 34 11,3358 491 3398
Machinery , % 20688 837 1228
Electrical squipment . N . o % T 17606 1443 6208
Transportation equipment a7 1,649 1 1239 5012 -
s , Protessional andiscientific instruments , @ 38 4888 330 195'8 . u
Nondurable goods. total 3 ~ | . s2s32 ~ 1708 16461 . ¢ o
Food and kindred producty - 16764 |, , 232 5404
. Textiles and apparel 223 21366 78 2032 - ‘ )
i «  Paper and allied products . 26. 6427 MR 1601
. » * Chemicals and allied products ‘ 28 10125 818" “uz7 :
" Petroloum reflmng 29 197 4 206 728
, Rubber, plastics, and leather products 30,31 5876 199 W72
. . T
Other maAulaclunng 21,2739 1.5620 84 552 2 .
2 1
. + Nonmanufacturing. total ) 38.5027, 5138 . NA
0 v N
Mining total ™ ‘ < 10-14 e | 344 5650 ?
¢ Petroleum extraction . 13 3357 249 2305
Other mining* 10,11,12,14= * 4092, 96 334 5
Y 3
- Construction . 157 34570 830 ° 27620 .
Othét manutacturing ° 40-47, 50-67 - ‘ e
. . T0-89% 35.300 2 4163 NA N
: *industries are classified according to the Standard industrial C i n M L1972 - F
' NA = Not available . ! . .
. , N 'Y 3 3 - -
+ Sources S/E employment Bureau of the Census, adjusted by the'NanonaI Science Foundation,“total
“empioyment and nonproduction worker employment Bureau of Labor Statistics —_— .
. ’ > . " . * -
N . v ® - e ] . V .
R&D Employment ‘ . Excluding the amorphous “other non-
LT manufacturing” seector, the heaviest user of
.Employment of scientists and. engineers technical ~ personnel for R&D purposes, in
engaged in R&D activities in private mdustry absolute terms as well as in percentage terms, is
shows much the sam® pattern over the*1950-75 the electrical equipment industry (table 2). The
period ds ddes total employment of scientists and secnd greatest employer 4in research and
- engineers (chart 4 and appendix table B-4). After . development according to all employment and
showing strong growth for over years, | °percentage measures is the chemicals industry.
employment ]evels responded to the stgnation Other industries which utilize over 30 percent of
in R&D funding lewsls: in the late sixties by their sgientists and engineers in R&D activities
showing slow growthbetween 1967and 1969and * include lumber and furniture, transportation
V\“fht declinein 1970. The 1975 emplpyment level equipment, instruments, and foods and kindred
7/as some 12 percent lower than that shown in products. The least R&D-intensive industry on
- 1970, although otheqf _evidence indicates a, this basis is the construction, industry, which
bottoming-out in emplbyment in.1972 or 1973, reported enly 3.7 pércent of its scientists and.
with a slight increase to 19752 and a 5- percent engmeers in research and development ‘
.gain from. 1975 to 1977. L . "y . N
L3 “ A,
. _—L—‘_‘_ %1 ' . ' ¥ .- -
¢ ~ Ibhd “ T, . - P .
_ . N : . ! )
. . . N ; ° . !
~ ‘ , 5 . . ‘ )
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v Relationship of S/E Employment
to Trends in Total Employment

. . S
. - N ¢
N Sy Total, al indud¥ios ]
Y : ﬁ‘\ . ° v § n
"I~ Durable goods
o manufacturing”
. 158 ) 4
. ‘ 1. * Ndndurable goods
: .. manufacturin T
. . 9 ~
: ’ g - A
o . 0 < 1 1 ! i 1 1 1 1 1
1950 52 54 56 58 b 82 64, 6 68
SOURCES: Bursas of the Cansas and the National Science Foundation, — L e
» e N

TABLEZ.—EMPLOYMEN'T OF SCIENTISTS AND ENGINEERS
ENGAGED IN R&D ACTIVITIES BY INDUSTRY: 1975

v ' ., As percertt of
. L . - R&D -
Does the concentration of S/E employment , soontists & | Tom 1 AuSE
have any relationship to tlte growth of total engineers | employ- | employ-
employment in an industry? Table 3 presents Indusgpy (thousands) ) mont | ment . -
data which allow an exploration of this question Total. all industnes . - 345 o, 2
for 15 industry groups in ‘the mdnufactdring Manutabturing, total s 243 |V 14 362 .
sector. The industry groups arelorder]ed by thel; Durable goods, tota! 160 e %7 )
rank in the proportion Jf total employment o Lumber, wood products, and. . i )
scientists and engineers to nonproductnon furmiture - 3 3 329 .
- * . : , o Stona, glass, and clay products 4 7 282 ~
Xvorker employment in 1975. The. categpyy Primary motefs . - s - 102
nonproduction workers” includes most scien- Fabricated metal products 10 g‘ 212
: ‘ ‘ Machinery 21 1 252
. tists and engineers and.shows the least va'natnon Electrioal aquipment . 78 £ 1
: due to eyclical changes in the economy. This table Transportation equipment a7 | 28 ars
: ' ’ : Protessional and scientific -

i also presents each industry’s rank based.en its. stromonts . s - 0 21 " ars
proportion of employment of 'R&D personnel to ~ .
nonproduction worker.gmployment. The data Nondurable goods, total 59 S —

Food and kindred products 8 5 345
columns show percentage changes in total .+ Texhies and appare ; ; "
employment from 1960-65, 1965-70, and 1970-75. Paper and allied products - 2 |. 3 169

. i . , . Chemicals and allied products - 41 - 40 464 |
. Whether ranked on the basis of ratios of total Petroleum refining + ¢ 4 22 . 209 c
- ; : o ; . Rubber. plastics. and leather * . |
scientists and engineers’or those in R&D employ oroguots s o 66 K
: ment to nonproduction worker employment, the : i
- . . . . r ‘
industries cluster into three groups:of five Other manufacturing 4 2 “ar ‘
o . . B . ~ v
“ndustfies, which one may call, respectively, Nonmanufacturing, total 102 3 198
« . Pl
high, medium, ]and low technology-intensive Miming. fotal o vz, 256
) 2 i [
) 1ndu§tr;es. Table 3 and chart 5 reyeal that high_ Potrolour extraction p s pre
technology-intensive mdustnes showed Other mining . 3 8 280
: significantly stronger employment growth than Construction ‘ PR a7
- ~lew technology-intengtve industries. At the sante Other monmanufacturing . 91 3 n7 \
‘time, , hOIVVB\/eI‘, hlgh tEChnOIOgy"lntanlve 1n- Note Data may not add to totals bocrausoofrounding Percentages .
. dustries suffered froin more volatilg swings in calculated from unraunded data **
- » o . Source Bureau of.the Census, as adjusted by the National Science Foundation ¢
- s .7 . - / ~
. 6 ~
o « . 7 . - .
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TABLE 3 ~EMPLOYMENT GROWTH RATES IN MANUFACTURING INDUSTRIES,
1960-75, CLASSIFIED BY RELATIVE IMPORTANCE OF S/E EMPLOYMENT

) "

/ . - Rank Percent change. total employment
4 Total R&D .
- sCientists | sciontists
. and engi-| and engi- .

N Industry . neers' neers? 1960-85 1965-70 }- 1970-75

! Alt manutactuging 78 75 -46

- K . Al

High concentration industries ! 101 10 57

Petroleum refining 1 *5 -137 43 35

~ Tragsportation equipment 2 3 109 34 83

Glectrical equipment 3 2 134 155 82

< Ctiemicals and allied products . . 4 4 96 156 35

Protessidnal and scientific snstruments 5 1 98 184 82

Medium concentration industriea . ne 91 19

Fabricated metal products . 8 8 " 9 88 32

Rubber, plastics, and Ieather products 7 7 242 232 1.3

*Primary metals . v 8 10 57 1 103

Stone, glass, and clay products 9 [ 40 19 -42

Nonelectrical machinery 10 9 173 142 4
Low concentration industries ’ 35 38 €0,

Paper and allied products 1 13 63 104 -89

Lumber. wood products, and furniture * "2 1" 28 -5 N 124

Food and kindred products 13 1" 19 15 60

Textiles and appare! . 14 ;15 57 27 -87

. Other manyfacturing ) , 15 14 65 84 -30

~ Based on ratio of tota! S/E employment to total nonproduction worker employment in 1975 *

-1

? Based on ratio. of ‘S/E employment in R&D to total nonproduction worker employment&lws

Source National Science Foundation

Chart . Efn\ployment growth
rates in manufacturing industries:
™ 1960-75

Percentchange

-5 0 5" 10 15
T : 1 g
1960-65

BT

*1965-70

>

1970-75 High

| &\\\\\j technology-intensive

-

industries

ﬂ Medium’
. technology intensivg
industri

Low
technology-intensive
industries

1 [ |

SOURCE: Bureau of LaborStatistics 4

ERIC

Aruitoxt provided by Eic:

v

.

.. :
employment than the medium technology-

intensive industries.

The . low technology-intensive industries

.experienced the lowest growth rate in total

employment over the 15-year period, i.e., 3.5
percent, 3.8 percent, and minus 6./ percent
during the 1960-65, 1965-70, and 1970-75 j.eriods,
respectively. This group’s decline in total
employment ,between 1970 and 1975 was the
greatest in.both absolute ferms and on a relative
basis, compared to those industries with a more
technically oriented workforce. The declinein
total employment between 1970 and 1975 was 86
percent of the gain in employment experienced in

. the prior 10-year period. "

On the other hand, the group of five high
technology-intensive industries was the most
volatile in its swing between rapid growth and
decline, indreasing by 10 peréent and 11 percent,
‘ respectively, during '1960-65 and 1965-70,~but
droppigg almost as much as the low technology-
inten industries between 1970 and 1975—5.7
percent. The middle tecHhology-intensive group

) of 1ndustr1es showed the most stability over the

penod experlencmg growth on a par with the
high technology-intensive ifndustries between
1960 and 1970, but dropping by only 1.9 percent
between 1970 and 1975.
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Employment by Occupation and
Major Industrial Sector o

$ Over 40 percent of all S'E employment in
1975 was accounted for -by the durable gog
manufacturing sector (table 4 and chart 6). This
sector also accounted for almost” one-half. of
engineering employment. —

.
>

Chemists - Employment of chemists was

reported as 65,000, with over 75 percent of this
total in the nondurable goods. manufacturing
industries. )
- Physicists - Of the 11.000 physicists es-
timated to be employed in 1975, over 80 percent
were employed in durable goods manufacturing
industries.

Metallurgists - Almost 100 percent of the
9,000 metalluraists reported were working in the
durable goods manufacturing sector.

. Geologrsts - This specialty 1s the only one
among the physical sciences group whose
employment * s concentrated outside the

manufacturing sector. with about 79 percent of* .

all geologists employed being reported in the
nonman ufacturing industries. )

Life scientists - Included in this occupational
group are such specialties as biochemistry,
agrifultural sciences, medical sciences ( ex-
cluding practitioners), and pther biological
sciences. Reported private sector employment of
the group was 60:00Q. with over 60 percent of this
total being employed 1n the nonmanufacturing:
industries. '

Mathematical scientists  -° Some 14,000
mathematical scientists were reported employed
In 1975, evenly split between manufacturing and
nonfgnufactuding. Specialties included in this
group are mathematicians and statisticians.

Computer-seienhists - This large group, of -

whonr 143,000 were estimated to be employed,
haseabout 70 percent of its members employed in
nonmanufacturing industries. Included in the
category "(:()mpymci(mtlsts" are such job titles
as computer systems analyst, systems engineer,
computer specizlﬁsts. data processing systems
project planners, software specialists, etc. Not
included ar& computer programmers.
Socid{ scientists - Some 10,000 social scien-
tists were employed by private industry in 1975,
Alightly over-one-half of them in nonmanufac-

" ~turing industries. Most persons in this group are

economists and ps‘ychologists.

- N -

RIC

.

TABLE 4 —EMPLOYMENT OF SCIENTISTS AND
) ENGINEERS BY OCCUPATION AND MAJOR
INDUSTRIAL SECTOR: 1975

s . [In thousands) .
Manufacturing
f
Non-
Non- { manu-
Dllv-’-la durabl 'QC‘U"
Occupation Total | Total} goods | goods| ing
Total scientists and engineers 1.184 670 491 179 514
Total sorentists 331 | 164 68 94 167 °
Physical scientists 104 8% 29 55 19
Chemssts / 65 59 9 50 6
PhysiCists . 1" 10 9 1 1
Other physical scientists 28 16 1 4 12
Metallurgists 9 9 { 9 (") (")
Geologists . 14 3 Al 2 1"
Other 5 4 2 2 1
Life scientists ¢ 60 24 3 20 k]
Mathematical scientists 14 7 4 2 7
Computer scientists 143 43 29 | )14 100
Social scientists (Incl psys N
chologists) 10 5 2 3 5
Total engineers 853 | 507 422 85 346
Chemical so] o] n | s [ o
Cwl/sanitary . 82 1 3 n,
Electrical 292 143 137 6 149 -
Industrial 67 57 45 , 12 9
Materials/metals/ceramic 20 § 16 15 1 4
Mechanical/aeronautical 201 157 137 21 44
! Mining/petroleum/geological 18 3 2 1 15
Nuclear 7 4 4 M |- 2
Other 17 4|t 64 1 43 .

Physical
scientists 3%

v
' Less than 500 employees -
Source Bureau of the Census, as adjusted by the National Science-Foundation
1) ]

.

Chart 6. Employment of scientists and engineers
in industry by occupation: 1875

Total: 1,183,500

~ Math’ematical
scientists 1% .

Soqal

sciedtists 1%

1

Life scientists
5%

Other

i% * Nuclear
Mining/petroleum/geological
Materials/metals/ceramic
Chemical

™ Industrial

Civil/sanitary

Mechamcal/aeromlutical

34%

- N\

Electrical

»
SOURCES: Bureau of the Census and ths National Science Foundation




Chemicalengineers - Almost 50,000 chemical

engineers were reported. of whom almost 60

. percent worked in nondurable goods manufac-
turing.

< Civil or sanitary engineers - A total of 82,000

\.D,Uhese engineers w as reported, over 85 percent

w——workmgmthe nonmanufacturing area, primarily
in%onstruction, public utilities, and architegture
and engineering consulting work.

Electrical enginecrs -+This is the largest
engineering specialty in terms of employment in
the private indistrial sector, with a total of
almost 300,000. This total was almost evenly
split between the manufacturing and non-
manufadiring sectors. C e .

Industriabengineers - Over 85 percent of the”

67.000 industrial engineers reported worked in
manufacturing industries.

Materials ‘'metals/ceramic engineers - This
relatively small group, with 1975 employment
reported at about 20,000, is algo highly concen-

-

trated in'the manufacturing secSér, whereover 80
percent of the jobs age located. .

Mechanical, aeronautical e¢ngineers - Over
201,000 persens were reported employedin these
specialties, with ever three-fourths of the
employment concentrated 1n the mdnufd(,tuung,
sector.

Mmmg/pcjruleuin,’gcologlcul engineers -
Another relatively small specialty, thig is one of
the few whose playment isconcentrated in the
nonmanufac ture}ng sector, where some 83 percent
of the 18,000 total wére reported.

*
Employment in Eg_e_réy—Related Activities

Almost 16 percent of all scientists and
engineers in private’industry were.employed in
energy-related aetivities in 1975 (table 5). These
are defined as activities” ... relating to the
exploration, discovery, extrdction, refining,
conversion, transporiation, transmission, dis-

TABLE 5 —EMPLOYMENT OF SCIENTISTS AND ENGINEERS
ENGAGED IN ENERGY-RELATED ACTIVITIES BY INDUSTRY. 1975

M . {In thousands)
’ Employed scientists and engineers in . -t
. N energy-related activitios *
. As percent of )
total S/E
Industry . . Totai Sefentists Engineers employment
Totat, all industries \ i 186 34 152 157 -
Manutacturing total N 18 J 73 136
A T
Durable goods, total » 60 5 55 122 4\
.. Lumber, wood products, and furniture ) ) ) 37
Stone, glass, and clay products ' 2 (" 1 103
Primary metais 3 (") 79
Fabricated metal products . 7 1 7 346 .
Machinery ‘ 12 LI 1" ‘143
‘ Electrical equipment 13 1 N 92 -
Transportation equipment 8 1 7 62
- Professional and scientific instruments 5 “{") 5 164
. Nondurable goods. totat 31 13 G’t\s 163
- Food and kindred products . 1 V] " 22 .
Textites and apparel 1 ) 128 L,
’
Paper and ailied products o (') 1 65 .
. Chemicals and allied products 7 3 4 65 —
Petroleum refining 15 5 10 AL S, T
Rubber, plastics. and leather products 6 5 ) 2 312
Other manutacturing (§] N " 8] 38
Nonmanutacturing, total 95 16 78 164
Mining, total 25 10 15 727 .
Retroleum extraction 21 . 9 12 843
’ Other mining .. 1 3 “7
®
Construction N 15 - 14 238
. ' Other nonmanufacturing 55 6 49 131
a . -
' Represents tess than 500 employees
r Note Detait may not add to totals because of rounding Percentages calculated from unrounded data

Source Bugeau of the Census, as adjusted by the National Science Foundation

.
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tnibution, Storage, and utilization ol _energy e ' N
sources.” Alsu included are persons” ... con-
Leuw(l with conservation pr the environmental
aspects of energy sources which may m\()lvv any

Chart 7. Emplqyment of scientists-and engineers - ,
T in indbstry ifenergy-related .
activities by energy sourcs: 1375

’-

{ R N '
' of the aforementioned activities.” B Hydopower1% . TOTAL: 186,000 °
N - y , A .
As might be expected from the fordeoing Solar anergy 1% Other 3 T ‘
. definmition, the industries showipg the highest 2.";;3""':""“” % e
) concentpation of S'E employment 1n energy- ' Co;l 5% e, .
related activities are the petrpleum and natural T
gas extraction mdustry (84.3 pegegd) and the Nuclear fuel 8% - )
petroleum refining industry (71.8 percent). Other . PO
industries  showing large concentration in ) L
. energy-related activities include other mmmg, . . Electhic power - ¢
© 'L (417 percent), fabricated metal products’ (34.6 % -
. percent), and rubber, plastic, and leather
products (31.2 percent), s
When classified according to energy source, ’ " ]
over two-thirds of all scientists and engineers in Petroleum R
energy-related activities werg working on eleg- ; 3% o,
tric power (69.000) and petroleum (57.000) in . -
1975 (table 6 and chart 7) 'When persons w orking ’ ’ .
on natural .-gas (24.000) and nuclear p()\\ er SOURCES: Buraau of the Census and the National Science Foundation
(15.000) are tncluded, almost 90 percent of all S/E @ . ..
employment m energy-related activities is ac- . : ' y
counted for : "3 ’ ——_— . )
: ’ . » . » . ‘N —_ *
, TABLE 6 —EMPLOYMENT OF SCIENTISTS AND ENGINEERS ENGAGED IN .
. ENERGY RELATED ACTIVITIES, BYENERGY SOURCE AND ACTIVITY, AND MAJOR INDUSTRY
. . _SECTOR. 1975
{ .7 {in thousands) o ) ;
. P * ’
' X Manufacturing i . - \ . '
- Nondurable goods
‘ ) Non- !
- + | Durabie manu-
. — - Total Total Total Chemicals | Petrolsum |  goods factuning .
‘ - .- By energy ‘source . -
. ) Total . 186 9 3 7 15 0 |° 85 - - |
Petroteum 57 .] 3 22 R . 14 Ton 24 . |
Natural gas . 24 7 o2 ) 1 5 18 |
. Coal . ) 9 4 ) 0 ) 3, 6
Hydropower 2. ) ¥} 0 ('} S0 2
Nuclear fuel ' 15 13 4 4 ") 8 3 ’
O, shale, and tar sands "~ 1 10 0 o 1 ") -
—— . Solarenergy 2 1 0 07 y) 1 o
Electric power 69 29 2 | (') 27 40 *
Other 5 . 4 ' 0 SRR LI :
. - ?
. . + By energy activity
- - ¢ . ' S -
Total : 186 9 31 7 15 60 95 ¢ |
Exploration and discovery L 19 7 4 My 3 ) 2 . <
. Extraction 13 3 2 C I S 2 10
’ Retining s 27 20 17 o . 4 8 4 7
Corfversion * - 36 2 1 (§] 22 13 S
. Transportation/transmission " - . "
N * distribution or storage 46 1" .2 1 L 9 35
Utinzation 45 27 6 3 1 22 18
' Indicates tess than 500 employees R , ) . ‘. *
¢ Note Detail may not add to totals because of rounding . ) X n
Source Bureau of the Census as adjusted by the Nationat Science Foundation '
. ' Lo ,
. ' ’ - L3
10 N . -t
. 1 1 R L
O ' . f - . ,
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TOTAL: 186,900
-
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Almost one-half of all energysrelated employ-
ment of scientists am! engineers is accounted for
by those engaged in utilizationy (45.000) qr
transportation, transmission, distribution and
storage (46.000) activities fchart 8)." '

-

' Employment of Technicians. .
.- _ v, )
Almost one* million ;‘techn(uuns were

employed in 175 by private mdustly(table 7). In
the manyfacturing sector, heaviest - users
technicians include the electrical equipment
+ sindustry (92.000), the machinery mQustly‘[ 1.-4 -
000). the fransportation equipment indus
(50,000). and the chemicals industry (47, 000] .
[hvso four industries employ almost two-thirds
of all technicians found in the manufacturing
sector. Over the '1960-75 period..the ratio. of

.
.

Far o detailed gnalvdis of energy manpower see National Scence Faunilalion
feviews of Data on Scence Resources No 29 Cunrent and Future Utihization of
Soentitic and Tochmcal Personnel w Energy -Related Activites INSF 77 315)
(Washington D € 20402, Supf ol Documents 'S Government Printing Office
1977}

‘
Ehd -

~ >
* Represents less than 500 employees

"NA= Not available

Note Detail may not #dd 1o total because of rounau’ﬁg Peroomages calculated from unrounded data

Source Bureau of the Census-as ad)dsted by the Nationa! Science Foundation
s
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TABLE 7 —EMPLOYMENT OF TECHNICIANS ENGAGED IN R&D AND ENERGY-RELATED
. . P ACTIVITIES BY INDUSTRY 1975 -
) {in teGusands) “
- ¢ L] rs 3
s . > ' Engagedin—
N Research and Encrgy-related 1 P
) ' «, devejopment actvities’
~ R ) —— 2 L s .
. s Percent | Percent , '
Industry - Total Number of total Number of total
. Total all md.u\smes e _ 944 141 1‘49 121 -} 139 ;D.’ .
" , 1. N
« 4 Manutacturing total® R L 108 284 48 16 > .
’ Durable goods. total — ) 248 | * 3 14 - : )
{ s . ‘ ped
Lumber, wood produgls, and furniture 9 .« 2 321 ) NA
Stone, glass, and clay products . - - 3 309 1 Q1 :
Primary metals f, 2 3 160 1 61 ~ o
. Fabricated metal products 35 6 165 . 8 226 LA 7
Machinery ' ne 12 166 10 141 o >
. Electrica) equipment 92 33 - 358 10 |08 .
Transportation equipment  * , 50 15 294 4 W73 . .
Professional and scierific instruments 29 4 * 149 2 73 R, '
R . ‘ - * T - .
: Nondurable goods. fo(é‘ T : 9 28 312 12 134 -
. F0od and kindred products / 15 4 284 M. NA ¢ v
4 Textiles and apparel L . L4, 1 ~ .43 ) o NA
\Paper and alhed products v s “ 240 " NA . 2
Chemicals and aljiéd‘products 47 18 385 3 s 59 )
(/ Petroleym refining 9 - 3 280 6 «856 Pt
A Rubber, plastics, angd leather products 9 - 1 132 '3 286 LI .
Other manutacturing Y .7 2 338 ) “ NA . .
. «
Nonmanufactunng, total 533 32 . 80 v 83 <|. 156
’ M - T . Il » ] L
Mmlng total 24 3 18 " 450 ‘ v
pm——— = L
Pe!rojeum extragtion \ ~ , 17 2 38 . 8 474 .
+  Other mining - . SRR 169 3 9 385 - s
. . ~e .
Construction A ‘ 66 /1 * 2 2 393 - /
S Other nonmanufacturing  °* . . M 7 k] 29 65 N 47 | 106 \ . *
- . -




thirds of the technicians employed in petpoleum
refining worked m such activities. Cgneen-

technicians  to suientists  and  engineers “in
manufactuning industies showed o gradual -
increase from .55 to.61, indicating the possibility’
that some substitution of technicians for scien-
tists and enginters wias ocouring.
. Over 14 vercent of téchnicians were engaged The. most common occupational specialty
ver 14 percent ol techniclans were engagec was th& electrical/electronics technician, which

in R&D activities. In the chemicals industry. this accounteg for over 32 percent of all technician

concentration was more thﬂj\" 38P9“3’0“‘t- Wh‘l,\”r." emptoymem (table 8). When only techniciaps in
electrical equipment it appr-(m(:hud 36 percent, energy- rvldted activities arc tabulated. the

the

trations were also well dabove average i
mining and construction industries. .

Almost 14 percent of the techmcians were
engaged in energy-related activities: almostlwo-

largest specialty 1s draftsmen, ac wg\ntmg, for 34,

percent of the total.

ERI

Aruitoxt provided by Eric
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LI TABLE 8 —TECHNICIANS BY OCCU#ATlON AND MAJOR INDUSTRIAL SEQTOR.
M . . ¥ JOTAL %MPLOYMENT AND THOSE ENGAGED IN ENERGY-RELATED ACTIVITIES, 1975
Q . ’ ~ .
y N . {In tholisands]
. A . - Manufacturing
. ’ Non- Non- «
] . . ) Durable durable manu? '
¢ Occupation ' JTotal Total goods goods factunng
s ) , All technicians 4
. Totat . ody’ 410 ae- | 96 533
Drattsmen 233 1g 108 12 . N4
' . ' Electrical/electronic 4 304 103 95 . 8 201
° Other physical science : 129 © 95 , 55" 39 34
Biological/agnCulturalsmedical 18 10 2 7, -« 6
Other 262 ] 54 30 178
.
» . .
[ N TechniCians engawd n onergy-reluteg activflies
N Total ' 131 Py % 12 83
: Drahsmen -~ . 44 ‘19 17 2 - 26
. - E]eclrlcat/eleclromc . 25 8 8 1 17
Other physical science 4 . 3 16 . 8 8 16
/ Biological/agncustural/medtical - ) S ") 1
/ Other . . K . 30 5 3 2 25
° e * ) A
, - . ' Less than 500 employees ' , .
° Note Detail may not add to totais because of rounding
. .
-~ N Sg_urce\ayreau of the Census as adlufted by the National Science Foundation -
. : 4 v .
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./~ Technical Notes
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i -
* Thissutvey was condueted by the CensusButeau undder a LEstunates of lhu standard etrgr for certain (ﬁthv otiginal
contract wath the Xatwnal $oience Foundatiop lo measure the emplovient estimates pro.udedgby the Uensus Bureau are
‘number ol persony wurking as stentists engineers, and shuven i tables A-1 and A-2 1t fiust be emphasized that the
technicians in the private business settut Tu meet this employnient levels presented m other tables uf this 1¢port
objettive, a sample was drdwn from all active emplover hate been adjusted by the N National Science Founsation, and
estabhishments 1 the United States and?its pussessiuns, henve these standand ezror estimates,du not directly apply to
excluding 9«)lle-gvs.1unn ersities, and governinents these revised estimnates, They are presented here, howeser, as

. ) .
. . : _ a4 gdauge of the relative reliabihity of these estimates
Frpm the sample, design outhined above, approximately (

27.000 establishiments were selected to receive a question- Adjustment to the Data .
ndire «The establishments selected to recenve this tonn
conststed of 14,100 establishments belonging to 6 358 multi-
unit companies and 12,700 single umit (\u/mpamvs

. ’

tn order to make the results of this survey comparable to
previous surveys, and 1o onforin to NSF definitions. certain a

adjustments wete made o the results of the 1975 survey.
4

The first of these qadjustments was d%\lblld(‘ll()ll for
Reliability of Data nunprohl mstnulmns/\\ hich were covered 1n the Census
* ' survey but are not-inglided in the NSE definition of private
The stalistic s ifi these ml;lvwwslnn.‘m*s\l(»n\mlllum i industry  These mEhtutiofs were ,also excluded from
« sample survey There are two types of ertors possible un d> PrevIous Supyeve ’
samplesupy ey =-samphing and nonsampling Sampling ertors
Jocur becausesbsery ations are madeonly onasample, noton
the entire population Nonsampling ertors can be attributed
to many sources. Inability to obtain information, about all
cases 1n the sample, defimtional ditticulties, dilterences 1n
the inteipretations of qut‘smms nustakes i reconding ot Due to V’Iu!ml)l(* unllcnmml in the Census survey for
codmy the data ub\nnul. anil vther errors of collection, scientists, epgineers, and technic 1ans engaged 1n Foseart h and
response, pLocessia, coverage, and estimation for nissing dey elgpmvm. adjustiments weresmade tu these estunates by
data Nonsampling errors alsu vecws m complete censuses extrapolating industry- b%,(m( ratios uf R&D endfiloy ment to
The accuracy of a survey rvsull_ls determined by the joint total S I/Zempl()vnwnl
effects of sampling and nonsampling errors
The relativesstandard error 15 defined as the stangdard }‘m-*“} the origmal Census estimates carried Umploy
error divided by )lhv\('iluo beingestimated. Sampling errors ment estimates for groups “not specified” by industr
are relative stantlard errors. presenlvd as a percent of the = of “}{Dd“"n or both. These groups were prorated to the mos!
value betng estimated . detailed relevant subtotal for induMry oroc cupatien,e.g “not
. specified” engineers.were prorated among all engineers,
In cunjunction with its associated estimate, the relative while any "total not specified” by ou,upauon was prorated
standard error ipay be used to define confidence mlvrvals among all occapations. '
ranges that would include the comparable ¢ ()mplvtv coverage B
»value for specified percentage of-all pessible samples The Co’mparabilitijith Other Data
complete-coverage value would be included in the range

-

The data presgnted for employment in 1975 alone differ
trom that for. 1975 1n the time sertes analysis in that the latter
excludes compyter -and social scientists for which com-
pdmhlé time s¢ries data are nol available.

-

’

As explained 1n the previous section. the data reported
here- Tor 1975 are not strictly comparable to data on
employment of scientists and engineers in industry formerly
collected by the‘Burmu of Labor Statistics

. ,
From one standard error below to ont standard errdy
above the derived estimate for about fwo lhlrds of all
possible samples

From two standard effors below to two standard errors
above the denived estimate for about 19 out 0120 ()f d“
possible ampl(s L 4

! In addition, the current dat# on R&D employment are not
strictly comparable to those reported 1n National Patterns of
R&D Resources. Funds and Manpower in the United States,
Frum three sldnddrll erpors beluw tu three sStandard  ~'1953-1977 (NSF 77-310). The data reported here are on an’
errurs above the deriy ed estimate fur neatly all samples establishment basis, whereas the other survey classifies

' /} T firms on an enterprise (company) basis. Also, the data
An inferencefthat the comparable complete-coverage presented 1n this report represent persons devoting the
result would be within the indicated ranges 15 vorredt 1n greatest proprtion of their time to R&D activities, while the
appruximately the relative frequencies shuwn Thede propur- datq1n Nattonal Pattérns areon a full- time- equwalenl basis
tiwns, therefure. may be interpreted as defining approximate  Other. variations in the two sets of data'may be thé result of
probabilities that the estimates shown would ffer from | different offices 1n the establishment responding to the s
complete voverage results by as much as one. twu, or three guestionnaires, or the varying response rates of the two
standard errors. surveys. .
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TABLE A-1 —STANDARD ERRORS OF ESTIMATES OF EMPL'OYMENT OF
SCIENTISTS AND ENGINEERS BY INDUSTRY. 1975

(Percent) 4 -
> 3
. . S Enmedm’;
- . ’ - All actvities : research and developm
J-Industry - Total -Scientists | Engineers Total Scientists | Engineers
Total, all mdustries ) 4 12 2 -3 5 3
- . —— -

Manufacturing, totat e , 1 2 2 2- 3 1
Durable goods, total - 2 .2 2 2 4 3\ 2
Lumber, wood products, and furniture | R R 17 3 64 33
Stone, glass, and clay prodycts 14 18 15 vo2r 27 N
Primary metals <, 9 4 17 23 15

. Fabrnicated metal products I N 15 “10 16 «8 22 7
Machinery ‘2 3, 2 3 ;< 8 v 3
Etectrical equipment . ) 2 1 M 2. o 1 1 1
Iranspormnon squipment 1 2 1 3 (3 3
Protessional and scientific mst\rumenls 3 7 2 5 9 5
Nondurable goods, total 3 4 2 4 MY 3
Food and kindred products ‘ 15 17 15 29 ) 20
Textiles and apparet ‘ 9, 18 8 20 2 23
Paper and allied products 7 13 8 8 12 14
Chemicals and allied products 1 1 1 1 - 1 2
Petroteum refining 27 2 2 2 2' 2
Rubber, plastics. and leather products 12 27 6 7 8 10

) N

Other manyfacturing 13 19 ., 9 o g 36 "8
Nonmanufacturing, otal 9 22 5 9 12 * 10
Mining, Total ¢ 8 ‘8 n 13 17 “19
Petroleum extraction n 10~ | 16 i\ 20 - 25
Other mining R 6 16 ] 20 32 13
Construction : < 8 19 6 - | ~a2t 54 22

Sourge Bureau of the Census

TABLE A-2.—STANDARD ERRORS OF ESTIMATES OF
EMPLOYMENT OF SCIENTISTS AND ENGINEERS
BY OCCUPATION: 1975

[Percent) =
'
. ) " Ménufactuning
r . 8 Non-
‘ 4 Non- { manu-
- Durable|durablef factur-
Occupation Total | Total | goods fppodsi ing
Total scientists and engineers L4 1 2 3 9
Physical scientists a a 4 5 12
Chemists R » 6 3 7- 2 32
Physicists 6 3 2 22 16
Other physical scientists NA NA NA | NA NA "
Metallurgists , 9 10 10 20 13
Geologists . 9 12 34 12 10
Other " ] 8 12 8 /‘7\
Life sclentists , | \ 17 8 15 9 28
Mathematical scientists L 8 3 2 [ n
Computer scientists . o 28 2 2 3 32
Social scientists 33 8 " ] 39
Engineers 2 .2 2 2 5
Chemical 4 5 18 2 9
Cvil/Sanitary 4 8 8 6 5
Electrical e 3 a 1 5 8
Industrial . . 5 2 2 4 29
Material/metals/ceramic 7 7 86| 8] 18
Mechanical/aeronauticat 5 5 b 3 12
Mining/petroleum/geological 12 4 5 8 15
Nuclear 2 2 / 2 4
Other 3 3 3 7
. h 2
NA = Not available ‘e A
Source Bureau of the Census . r .
. 14 J




".;( TABLE B-1 —EMPLOYMENT QF SCIENTISTS
£ - ENGINEERS BY MAJOR IN

A PENDIX B”

.

Detalle Stausucal Tables

-~

1950-70 A 1975

USTRlAL S’ECTO .

.
L3

TABLE B-2 —DEGREES AW;&RDEE},IN SCIENCE AND
ENGINEERING FIELDS:1947-48

THROUGH 1974-75 +

-

- {in lhousandsl_, ¢ ¢ {In thousands} -
. ! Mamnufactunng . ' Academic year Bagchelqr's Master's Ph D
Non- Non- 1947-48 95 13 29
Durable durable manu- 1948-49 127 16 3
Year Total Total goods goods factuning . 1949-50 , 5% 17 4
1850 396 245 | . 168 ‘78 151 . 1950-51 126 18 M
1951 439 276 | 180 87 164 1851-52 100 - 38 5,
1952 509 327 | . w2 95 73 /!
1953 588 | .am 267 104 o, AeIB288 &, " s
1954 590 &’ 284 1o, 97 e 1953540 0 82 13 5
. . .. T 1954-55 : 81 14 5
1958 610' | 400 288 nz - 210 1955-56 . 87" v 5
R, 1956 655 421 310 ne ' f oz 1956-57 . % 5 5
1957 77 477 353 124 240 '
1958 740 | 495 364 13y |Y e 1957-58 08 b S
1959 774 /1 | 519 387 W[ 28 1956-59 Y 19 6
;N N / 1959-60 g . 20 6
1960 806 | s 40 138 259 1960-61 122 3 7
1961 41 141 262 1961.62 =127 25 7
1962 870 146 Lan '
1963 915 150 | 283 1962-63 136 7 8
1964 a7 156° \297 1963-64 . , 153, > 30 9
e . 196465 165 34 10
1965 955 157 \304 1965-66 ~ 173 a8 1M
‘1966 389 165 916 1966-67 4 88 2 s
1967 .. 1,025 168 21 ©, N .
1968 . 1,049 89| 196768 % : 212 4 I
1969 1,076 172 355 tleee-69 ¢ 225 48 16
I 1969-70 264 49 8
i - 1086 18 368 1970-71 v 2n 51 18
1975 1016 183 354 197172 281 . 54 w o,
Note The time series data presented in this table are not ° . 1972-73 295 54 9
comparsble to 1975 data presented elsqwhere in the report as 1973-74 305 .S 8
/compu(er scientists and social s¢ s are excluded € 1974-75 285 54 8
#  Detal may not add 1o totals use of rounding Source National Center for Education Statistics (HEW) .
. » * N ‘\ *
. , i
“Sources Data for 1950 through 1970 fpom Bureau of Labor Statistics, s ' N y
data for 1975 from Bureau g the CenSus, adjusted by the N .
Nattonal Science Foundatign ! 3
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TABL‘E B8-3 —F(JNDS EXPENDED FOR PERFORMANCE

OF RE@EQRCH AND DEVELOPMENT. 1953-75
/ ~ ok -
. . . . [Mithens Gt 1872 doliars]'
i E v . Universities|  Other
! ° Federat Private and nonprohit
Year * Total | Government | industry colleges |institutions
1953 I'{(;.702 $1,715 °| $6,165 $638 $183
P 1954 N 9,456 1799 |, 6819 722 206
¢ 1855 . 10,421 1484, .7609 | & 807 - 221
- “1956 .« [ 13208 1653 % | 10,501 899 242
1857 15,034 1876 | 11.890 1,000 268 °
. M . X ~
' .
' 1958 . 16,214, 2,080 12,699+ 1133 301 .
1959 18,303 2,429 14245+ 1260 | 350
1960 19,693 2514 ° 15303 1,485 amn
. 1961 20,664 2,705 15744 |5 1683 521
1962 21,820 2,973 16,249 1 1,947 649
. ) o
1963 23829 383 V.642.] 2250 753
1964 P 25,930 3903 ,} 18583 |+ 2619 825"
. 1965 26,970 4,162 19,086 2820 | 892
- 1966 28,460 2,195 20,255 3085 955
087 . 29,291 4208 [-207357 3283 976,
- > -
1968 29.798 4230 "1 21108 3473 986
199 29550 | . 4.039 21N 3,396 1,003
1970 v | 28355 4,220 19,770 3363 1,003
1971 27,697 4328 19,069 3,350 950
1972 - 28,257 4,482 19,383 3.440 952
1973 28642 | 4368 | 19,774 3551 951
we o, 27127 4136 19.241 3335 1,000
1975 , 27,158 4,240 18,499 3,442 977

‘ Based on the GNP implicit price deflator

Source Natronal Science Foundation i
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TABLE B-4.—EMPLOYMENT OF SCIENTISTS AND

* ' ENGINEERS ENGAGED IN RESEARCH AND - '
DEVELOPMENT-BY MAJOR {NDUST {AL SECTOR.

) 1950-70 and 1975

.

{In thousands}

! . 9 Manufactyring . k!\ "
. T Non- N
N Non- | manu-{Percent
Duraple]durable{ factur-}change,
Year Total | Total} godds4 goods| ing mal
950 ] e | a | 2 [T Y
1951 116 94 28 2 128
1952 189 | M6 a5 | 30 24" 199
1953 7 160 | 134 01 | 34+ 26 154 =
1954 173 145 10 36 28 83
~ 1955 3 . 180 | 15) 14 37 30 . 4 2'
1956 .. =1 198 | 18] 125 | 39 33/’ 8s
. 1957 ’ 28 | w9t ] 49 42 3 53 .,
1958 242 203 157 46 5|, 8 60 .
1959 264 222 174 48 | /42 94 1
‘ !
4
v1960 82 | 287 51/ | a5 | 69
1961 . s 14 251 199 52 46 51
1962 v319.| 270 215 | s6 49 74 7
" 1963 . / 343 | 200 | 232 | s8 | s3 /z ) 7_{3 <
1964 361 | 207 | ~2p6,| 60 | s4 |y ‘
\ , - 5 ‘Lt% X
1965 380 301 - 3238 82 .59 25
1966 . . aro .| 32| *2 64 |- 63 2 SR
1967 384 | a8 | 64 | 67 g ‘\'\
1968 - 387 1,318 54 63 ) 69 7 086 '
1969 388 37 253 64 7 03
© 1970 . 372 | 28| 222 { 66 | 74 | 40 )
- 1975 ’ 329 232 172 60 97 116 .
N
Note' The time seres data preseﬁt in this table are n?:n comparabie
to 1975 data presented eisewhere in report as computer scientists . R
and social sciptists are excluded * ‘ !
Detail fnay not add to totals because of réunding p
. . 4
Sources Data for 1950 through 1970 from Bureau of Labor Stdtistics, data for 1975
~ from Buredu of the Census, adjusted by,the National Sctence Foundation
' *
~ -
4 + ! *
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